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I. Real Party in Interest 

The real party in interest on this appeal is Hydraunatics, Inc., a corporation and 
the assignee of Appellant App li cant Tomaschke. 

II. Related Appeals and Interferences 

There are no related appeals or interferences. 

ML Status of Claims 1 and Identification of Claims on Appeal 

Wh il o pr e paring th i s Br i of, Appl i cant's Appellant's attorney rea li z e d has noticed 
that prior amendments ha4 have resulted in independent Claims 15 and 29 
inadvertently being made identical. As the sets of dependent claims following each 
independent claim w e r e are parallel, that bad has resulted in the claims on appeal being 
two duplicate sets. 

Appellant is therefore submitting herewith an Amendment to cancel Thoroforo, 
App li cant now cancels Claims 29-39 inclusive as duplicative . While Appellant agrees 
with the Examiner's statement in the Office Action of March 29, 2005, that amendment 
is not a matter or right, Appellant notes that appellate review of two duplicate sets of 
claims is counterproductive and will therefore presume -- hopefully correctly - that the 
amendment will be approved. Therefore Appellant will proceed in this brief with 
arguments directed to appeal of and w ill procood on tho appea l w i th Claims 15-21, 23, 
25 and 27-28, the remaining claims not previously cancelled or withdrawn , and will not 
expressly address Claims 29-39 other than as reguired by the Patent Office Rules . 
The reject i ons of C l a i ms 20 30 aro thoreforo no longer appl i cable and w ill not bo argu e d 
on this app e a l - 
Should Appellant have made such presumption incorrectly and the 

1 The original claims were numbered 1-13 and 15-27. The number "14" in the original claim 
sequence was inadvertently omitted. In the first Office Action the Examiner renumbered Claims 15-27 as 
Claims 14-26, and then issued a restriction requirement in which renumbered Claims 1-14 were defined 
as Group I and Claims 15-26 were defined as Group II. The claims of Group II (Claims 15-26) were 
elected and remained in the present application while Claims 1-14 were cancelled as being directed to a 
non-elected invention. The status of Claims 13 and 14 as product-by-process claims was considered and 
the Examiner ruled that those claims properly belonged to Group I. 
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accompanying Amendment is not accepted or entered, then Appellant respectfully 
requests that the Board of Appeals consider that all arguments made herein in support 
of patentability of Claims 15-21 , 23, 25 and 27-28 and reversal of the rejections thereof 
are also fully and equally applicable with respect to Claims 29-39 and reversal of the 
rejections thereof, and render a decision on appeal as to all Claims 15-21, 23, 25 and 
27-39 accordingly. 

Appellant's App li cant's attorney apologizes for any inconvenience that this may 
have caused the Examiner or the Board of Appeals. 

[ ] 

4, (canc elle d) — A m e thod for product i on of a l ow pr e ssur e m e mbrano us e fu l for 

rov e rs e osmosis and nanof il trat i on which compr i s e s contact i ng a f i rst m e mbran e 
contain i ng a cross li nkod po l yam i do salt - rojoct i ng l ayor w i th a so l ution of an organ i c 
sulfonic acid compound for a contact timo and at a tomporaturo suffic i ent to produc e 
sa i d l ow pr e ssur e m e mbran e having a wat e r flux of at l e ast about 15 gfd and a sod i um 
ch l or i d e r e j e ct i on of at le ast about 20 porcont for r e v e rs e osmos i s at 75 ps i and 25°C 
us i ng 0.05 w e ight perc e nt aqueous sodium chlor i d e . 

Or. (cancelled) — A mothod as i n C l a i m 1 whor o in said cross li nkod po l yam i d e 

compr i sos tho roact i on product of an aromatic d i am i no or tr i am i no and an aromat i c 
tr i acy l ha li d e . 

& (canc elle d) — A m e thod as i n Cla i m 2 wh e r ei n sa i d crossl i nkod po l yam i d e 

comprisos tho roact i on product of an aromat i c d i am i no or tr i amino, an aromat i c tr i acy l 
ha li do and an aromatic d i acy l ha li d e . 

4-. (canc elle d) — A m e thod as i n C l a i m 1 wh e r ei n sa i d f i rst m e mbran e compr i s e s a 

th i n f i lm composite, f l at shoot, ho ll ow f i bor or tubu l ar mombrano. 



§, (cancollod) — A mothod as i n C l a i m A furth e r compris i ng dispos i ng sa i d f i rst 



App. Ser. No. 09/724,883 

mombran e into a filtrat i on dovico pr i or to contact th e roof w i th said solut i on of an organ i c 
su l fon i c ac i d compound 

& (canco ll od) — A mothod as in C l a i m 4 furthor compr i s i ng d i sposing said f i rst 

mombrane i nto a f il trat i on d e vic e fol l ow i ng contact th e r e of with sa i d so l ut i on of an 
organic sulfon i c ac i d compound. 

(canc elle d) — A m e thod as i n C l a i m 1 wh e r ei n organ i c su l fon i c ac i d compound 

compr i sos a su l foacot i c, su l fobonzoic, su l fo i sophtha li c, sulfophtha l ic, su l fosa li cylic, 
su l fosucc i nic, hydroxybonzon e su l fonic, hydroxybutano su l fon i c, dihydroxy bonzono 
su l fonic or d i hydroxybonz e n e d i su l fonic acid or a mixture th e r e of. 

& (canco ll od) — A mothod as i n Cla i m 1 whoro i n organic su l fon i c ac i d compound 

compr i ses a C1 C6 a l kyl, alkony l , haloa l ky l , haloa l kony l or ary l sulfon i c ac i d compound. 

& (canc elle d) — A method as in Cla i m 8 wh e r e in sa i d organic su l fonic ac i d 

compound compr i s e s m e than e su l fon i c ac i d, tr i fluorom e thanesu l fonic ac i d or a m i xtur e 
th e r e of. 

4& (canc e l le d) — A m e thod as i n Cla i m 7 wh e r e in sa i d organ i c su l fonic ac i d 

compound furthor conta i ns a C1 C8 carboxy li c acid, hydroxy, a l koxy or ha l o funct i ona l 
group or a comb i nat i on th e r e of. 

(cancol l od) — A mothod as in C l aim 1 whoroin sa i d solution of an organic sulfon i c 

ac i d compound compris e s sa i d organic su l fon i c acid compound d i sp e rs e d or d i sso l v e d 
in water, a l coho l , g l ycol, alkoxy a l coho l or a carboxy li c acid or a mixture th e reof. 

V2r. (cancollod) — A mothod as i n C l aim 1 whoro i n sa i d l ow prossuro mombrano has a 

sodium ch l or i do rojoct i on of at l oast about 80 porcent and a f l ux of at le ast about 5 gfd 
wh e n t e st e d on 0.05 p e rc e nt aqu e ous sodium ch l or i d e at 150 ps i and 25EC. 
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43, (canc elle d) — A l ow pr e ssur e m e mbran e us e fu l for r e v e rse osmos i s and 

nanofiltration produced accord i ng to tho mothod of Cla i m 1 and hav i ng wator f l ux of at 
loast about 15 gfd and a sod i um ch l orido reject i on of at l east about 20 porcont for 
rovorse osmosis at 75 ps i and 25°C using 0.05 weight porcont aquoous sod i um 
ch l or i d e . 

44, (canc elle d) — A m e mbran e as i n C l a i m 1 hav i ng a sod i um ch l or i do rejection of at 

l o ast about 80 perc e nt and a flux of at l oast about 5 gfd when tostod on 0.05 porcont 
aqu e ous sod i um ch l orid e at 150 ps i and 25°C. 



4^ (ON APPEAL; r e j e ct e d) — A compos i t e m e mbran e us e fu l for r e v e rs e osmos i s or 

nanof il trat i on compr i s i ng: 

a support i v e porous und e r - structur e ; and 

a top lay e r cons i st i ng of a crosslink e d po l yamid e th i n f il m wh i ch i s adh e r e d to th e 
upp e r surfac e of th e porous support structur e , sa i d top lay e r hav i ng b e on contact e d with 
a solut i on of a C^-Gs a l ky l , a l k e ny l , haloalky l , ha l oalk e ny l , or hydroxy su l fon i c or 
disu l fonic ac i d compound, 

wh e r e by sa i d m e mbran e has a wat e r f l ux of at l e ast about 15 gfd and a 
rejection of at l oast 20 porcont wh e n t e sted an a 0.05 porcont aqueous sod i um ch l or i de 
at 75 psi and 25°C. 

4& (ON APPEAL; r e j e ct e d) — A compos i t e m e mbran e as i n C l a i m 15 wher ei n sa i d 

cross li nk e d polyam i d e compr i s e s th e r e act i on product of an aromat i c d i am i n e or 
tr i am i n e and an aromat i c tr i acy l hal i d e . 

47^ (ON APPEAL; rejected) — A compos i to mombran e as i n Claim 16 whoro i n sa i d 

cross li nk e d po l yam i d e compr i s e s th e r e act i on product of an aromatic diam i n e or 
tr i amino, an aromat i c tr i acy l ha l ide and an aromat i c diacy l ha li do. 
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4& (ON APPEAL; rojoct e d) A compos i te) m e mbran e as i n C l a i m 15 wh e r ei n the 

porous support i s a po l yary le th e rsu l fon e . 

4& (ON APPEAL; r e j e ct e d) — A compos i t e m e mbran e as i n Cla i m 15 wh e r ei n sa i d 

first mombrano compr i sos a thin f il m, flat shoot, hol l ow f i ber or tubu l ar m e mbran e . 

2& (ON APPEAL; rojoctod) A compos i to mombran o as i n C l aim 15 where i n th e 

m e mbran e i s a compon e nt of a sp i ra l- wound m e mbran e f i lt e r or a p l at e and fram e fi l t e r. 

2A-. (ON APPEAL; rej e ct e d) A compos i to mombrano as in C l a i m 15 whoro i n sa i d 

organ i c su l fonic or d i su l fon i c ac i d compound compr i s e s a su l foac e t i c, su l fosucc i nic, 
mothanesulfon i c, othan e d i sulfon i c, or hydroxybutan e su l fon i c compound or m i xtur e s 
th e r e of. 

22r. (canc elle d) — A compos i t e m e mbran e as i n C l aim 16 wh e r e in sa i d organ i c 

su l fon i c ac i d — compound — compris e s a — sulfoac e t i c, — su l fob e nzo i c, — su l fo i sophthalic, 
su l fophtha li c, su l fosa li cy li o, su l fosucc i nic, hydroxyb e nz e n e su l fon i c, hydroxybutan e 
su l fonic, d i hydroxy b e nz e n e sulfon i c or d i hydroxy b e nz e n e d i su l fon i c or a m i xtur e 
th e r e of. 

(ON APPEAL; r e j e ct e d) A compos i to mombrano as i n C l a i m 15 whoro i n sa i d 

organ i c su l fon i c aeid compound compris e s m e than e sulfonic aoidr 

tr i f l uorom e than e su l fon i c acid or a m i xtur e th e r e of. 

24 (canco ll od) — A compos i to mombrano as i n Cla i m 23 wh e r ei n said organ i c 

su l fon i c ac i d compound comprises m e than e su l fonic acid, tr i fluorom e than e su l fonic ac i d 
or a m i xtur e th e r e of. 

25- . (ON APPEAL; r e j e ct e d) — A compo si t e m e mbran e as i n C l a i m 15 whoro i n sa i d 

so l ut i on of an organic su l fon i c ac i d compound compris e s sa i d organic su l fon i c acid 
compound d i sp e rs e d or disso l v e d i n wat e r, a l coho l , g l yco l , alkoxy a l coho l or a 
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carboxy li c ac i d or a mixtur e th e r e of. 

26 (canc elle d) — A composit e m e mbran e as i n C l a i m 16 wh e r ei n sa i d so l ution of an 

organ i c su l fon i c ac i d compound compris e s sa i d organ i c su l fon i c ac i d compound 
d i sp e rs e d or d i ssolv e d i n wat e r, a l coho l , glyco l , a l koxy a l coho l or a carboxy li c ac i d or a 
m i xtur e th e r e of. 

27- . (ON APPEAL; r e j e ct e d) — A compos i t e m e mbran e as i n C l a i m 15 wh e r ei n sa i d 

organic su l fon i c ac i d compound compr i s e s e than e su l fonic acid. 

2& (ON APPEAL; obj e ct e d to) A compos i t e m e mbran e as i n Claim 15 wh e r e in sa i d 

organ i c su l fon i c ac i d compound compr i s e s tr i f l uorom e than e su l fon i c acid. 

2& (canc elle d) — A compos i t e m e mbran e us e fu l for r e v e rs e osmos i s or nanof il trat i on 

compr i s i ng: 

a support i v e porous und e r - structur e ; and 

a top l ay e r cons i st i ng of a cross l ink e d po l yam i d e th i n f i lm wh i ch i s adh e r e d to th e 
upp e r surfac e of th e porous support structur e , sa i d top lay e r hav i ng b ee n contact e d w i th 
a s o l ut i on of a C^ -C e a l kyl, a l k e ny l , ha l oa l ky l , haloa l k e ny l , or hydroxy — sulfon i c or 
disulfon i c ac i d compound, 

wh e r e by said m e mbran e has a wat e r f l ux of at le ast 15 gfd and a r e j e ct i on of at 
le ast 20 p e rc e nt wh e n t e st e d an a 0.05 p e rc e nt aqu e ous sod i um ch l or i d e at 75 psi and 

3Q-. (canc elle d) — A compos i t e m e mbran e as in C l aim 29 wh e r e in sa i d cross li nk e d 

po l yam i d e compr i s e s th e r e act i on product of an aromat i c diam i n e or tr i am i n e and an 
aromat i c triacy l ha li d e . 

(canc elle d) — A compos i to m e mbran e as i n Cla i m 30 wh e ro i n sa i d crossl i nked 

po l yamido compris e s the roact i on product of an aromat i c d i am i no or tr i amino, an 
aromat i c tr i acy l ha li d e and an aromat i c d i acy l ha li d e . 
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32, (canco l lod) — A compos i te membrane) as in C l a i m 20 whoro i n tho porous support 

i s a polyaryl e th e rsu l fon e . 

33r (cancollod) — A compos i to mombrano as i n Claim 29 whoro i n sa i d f i rst 

mombrane comprisoc a th i n f il m, f l at sh ee t, ho ll ow f i bor or tubu l ar mombrano. 

34 (canc elle d) — A compos i to m e mbrano as i n C l aim 29 wh e r ei n th e m e mbran e i s a 

componont of a sp i ra l wound mombran e f il tor or a p l ato and framo f i ltor. 

3& (cancollod) — A compos i to membrano as in C l aim 29 whoro i n sa i d organic 

su l fonic — of — disulfon i c — aeid — compound — compr i s e s — a — su l foac e t i c, — su l fosucc i nic, 
m e than e sulfonic, e than e d i sulfonic, or hydroxybutane su l fon i c, compound or mixtur e s 
th e r e of. 

3& (cance lle d) — A composito mombrano as i n Claim 29 whoro i n sa i d organ i c 

su l fon i c acid compound compr i s e s m e than e su l fon i c acid, tr i f l uorom e than e su l fon i c ac i d 
or a m i xtur e th e r e of. 

37, (canc e ll e d) — A composit e m e mbran e a6 i n C l aim 29 wh e r ei n sa i d so l ut i on of an 

organic su l fon i c ac i d compound compr i s e s sa i d organic su l fonic ac i d compound 
d i sporsod or dissolvod i n wat e r, alcohol, glyco l , a l koxy a l coho l or a carboxylic ac i d or a 
m i xtur e th e r e of. 

3& (canco ll ed) — A compos i te m e mbrano as i n C l a i m 29 wh e rein sa i d organic 

sulfon i c ac i d compound compr i s e s e than e su l fon i c ac i d. 

3& (canc elle d) — A compos i t e m e mbran e as i n Cla i m 29 wh e r ei n sa i d organ i c 

su l fonic acid compound compr i s e s tr i f l uorom e thanesu l fon i c ac i d. 



a. Identification of Claims on Appeal: 
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The claims on appeal are Claims 15-21, 23, 25 and 27-39, inclusive, prior to 
entry of the accompanying Amendment and Claims 15-21, 23, 25 and 27-28, if said 
Amendment is entered. 

b. Status of All Claims in the Proceeding: 



Prior to Amendment: 


Claims 1- 


■14: 


Cancelled 


Claims 15-21: 


ON APPEAL; rejected 


Claim 22 


Cancelled) 


Claim 23 


ON APPEAL; rejected 


Claim 24 


Cancelled 


Claim 25 


ON APPEAL; rejected 


Claim 26 


Cancelled 


Claims 27-39: 


ON APPEAL; rejected 


Following entry of Amendment: 


Claims 1- 


■14: 


Cancelled 


Claims 15-21: 


ON APPEAL; rejected 


Claim 22 


Cancelled) 


Claim 23 


ON APPEAL; rejected 


Claim 24 


Cancelled 


Claim 25 


ON APPEAL; rejected 


Claim 26 


Cancelled 


Claims 27-28: 


ON APPEAL; rejected 


Claims 29-39: 


Cancelled 



IV. Status of Amendments 

Other than the amendment made herewith under 37 C.F.R. § 41 .33 to cancel 
Claims 29-39, there Th e r e are no amendments which have been submitted since the 
final rejection and/or have not been entered. 



V. Summary of Claimed Subject Matter 
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The subject matter of the invention is a composite membrane commonly referred 

to as a reverse osmosis ("RO") or nanofiltration ("NF") membrane for water purification. 

More particularly, the composite membrane is defined in Claim 15 as: 

A composite membrane (ff 0007, pg. 3) useful for reverse osmosis 
or nanofiltration (1J0003, pg. 1) comprising: 

a supportive porous under-structure flf 0007, pg. 3); and 
adhered thereto, a top layer consisting of a crosslinked polyamide 
thin film (1J0007, pg. 3; 1f0009, P9- 3) which has been contacted with a 
solution of a Ci-C 6 alkyl, alkenyl, haloalkyl, haloalkenyl, or hydroxy 
sulfonic or disulfonic acid compound (fl 001 0, pg. 3; 001 1 , pg. 4; original 
Claim 23), 

whereby the resulting membrane has a water flux of at least about 
15 gallons per square foot per day ("gfd") and a rejection of at least 20 
percent when tested with 0.05% aqueous sodium chloride at 75 psi and 
25°C fl[ 0003, pg. 2). 

The most important sulfonic acid compounds from a commercial standpoint are 
methanesulfonic acid ("MSA"; If 001 1 , pg. 4; 001 7, pg. 6; U 0022, pg. 7; original Claim 
23) and trifluoromethanesulfonic acid ("TFMSA"; H0024, pg. 8; original Claim 23). Also 
of important is ethanesulfonic acid ("ESA"; amended Claim 27), the clos e analog of 
MSA. 

The critical element in this invention which produces a superior membrane is that 
the top layer of the membrane has been contacted with the low molecular weight (C^Ce) 
sulfonic or disulfonic acid (fl 0003, pp 1-2). A claimed membrane so treated requires no 
other treatment involving rejection enhancing agents to obtain the superior rejection and 
flux properties defined in the claims flj 0003, pg. 2). 

As will be shown below, and as has been fully established in the record of the 
application by comparative and conclusive data, no other single treatment method can 
achieve this result. While the mechanism is not known with certainty, it is believed that 
these the application of these sulfonic acids alters the physical characteristics of the 
polyamide top layer of the membrane by swelling the crosslinked polyamide and 
solvating the uncrosslinked polyamide structures, so that subsequent rinsing removes 
the solvated fragments from the crosslinked film matrix leaving being a more permeable 
polymeric skin layer with the enhanced water permeability and salt rejection properties 
(110010, pp. 3-4). 



- 11 - 
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The actual treatment procedure is described in 001 5 (pg. 5) of the 
Specification, and involves application of about 1-15 gms of acid per m 2 of membrane 
surface, followed by drying (optionally with mild heating). Duration and temperature of 
acid application and drying will depend on the specific sulfonic acid being used and the 
desired degree of permeability to be obtained. 2 

VI. Grounds of Rejection to be Reviewed on Appeal 

The Final Rejection in the Office Action of August 11, 2004 (hereinafter referred 
to as "FR") states two grounds of rejection, both under 35 U.S.C. § 103(a). Both are on 
appeal and they are related. 

A. Claims 15-20 and 25 have been rejected under § 103(a) as obvious over: 

a) Chau et al., U.S. Patent No. 4,983,291 , in view of 

b) 1 ) "applicant's [Appellant's] own admission by 1 31 [ 3 ] affidavit" and 

2) Kiefer et al., "Optimizing the Performance of Low Fouling 
Membranes for the World's Largest Nanofiltration Plant," a 
technical paper presented at the American Water Works 
Association meeting in Boca Raton, Florida, held March 2-5, 2003. 

(FR,1J1,pp. 2-3) 

B. Claims 21, 23 and 27 have also been rejected under 35 U.S.C. § 103(a), 
and based on Chau et al. in view of "applicant's admission" and Keifer et al, and further 
in view of Koo et al., U.S. Patent No. 6,063,278 . (FR, § 2, pp.3-4) 

Claim 28, which is limited to the specific use of TFMSA as the sulfonic acid, has 
been objected to but is deemed allowable if rewritten in independent form including all 
limitations of the preceding claims. (FR, "Allowable Subject Matter", pp. 4-5) 

For both rejections, it is the Examiner's contention that Chau et al. discloses an 
equivalent membrane which has been contacted with a "sulfonic acid compound" and 



2 As noted above, original Claims 1-14 related to the method of manufacture of the claimed membrane 
were subject to restriction and cancelled as non-elected, so the method of manufacture is described here 
only for information and is not subject to the present appeal. 

3 The Examiner in his final rejection refers to Appellant's so-called "admission" as being made in a "131 
Affidavit." In fact Appellant has not filed any Affidavit under 37 C.F.R. ' 1 .131 . Rather Appellant's 
evidence statements to rebut prior art have been in the nature of affidavits filed under 37 C.F.R. ' 1.132. 
Appellant herein assumes that the Examiner's reference to a "131 Affidavit" is inadvertent, and the 
arguments herein are based on that assumption. 
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which has equivalent properties of salt rejection and flux (FR, If 1 , pg. 2). The Examiner 
contends that Chau et al discloses "sulfonic acid, toluene sulfonic acid, amine salt of 
sulfonic acid" as contacting agents (FR, U 1, pg. 2 )- He acknowledges that Chau et al. 
does not teach whether other sulfonic acids would have : the same effect, but he 
contends that "applicant's admission" and Keifer et al. provide such teaching (FR, If 1, 
pg. 3). 

For the second rejection, he contends that Koo et al. discloses MSA, ESA and 
benzene sulfonic acid for making RO membranes and that it would be obvious to one 
skilled in the art to use Koo et al's teaching in Chau et aPs system (FR, 2, pg. 4). 

The Examiner's reason for deeming two claims deemed allowable is that in his 
view TFMSA is not taught by either Chau et al. or Koo et al. and that Appellant's 
Appl i cant's data show superior results for TFMSA that is not shown for other sulfonic 
acids (FR, pg. 5). 

VII. Arguments 

Appellant App li cant's submits that there are several reasons why the Examiner's 
rejections are not well founded and why Appellant's Appl i cant's invention would not be 
obvious to one skilled in the art under § 103(a). 

1 . From a chemistry standpoint, all of the following are applicable to some degree: 

A. Chau et al. and Koo et al. do not teach membranes treated by sulfonic 
acids as claimed by App li cant Appellant ; 

B. The prior art disclosures of use of sulfonic acids by Chau et al. and Koo et 
al. in membrane production involve uses of sulfonic acids other than treating for 
property enhancement or the sulfonic compounds disclosed for treatment are not 
sulfonic acids or the equivalent thereof. 

C. Neither Chau et al. nor Koo et al. teaches or suggests any enhancement 
of membrane properties of the type present in Appellant's App li cant' s membranes. 

2. From a procedural and legal standpoint, 

A. Appellant's App li cant's statements submitted in the present application do 
not contain any adverse "admission" of facts as contended by the Examiner; rather 
Appellant's App l icant's statements all support a clear distinction between his invention 
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and those of Chau et al. and Koo et al. 

B. The Keifer et al. article was not published or presented until 2003 and 
therefore also is not prior art under § 103(a) against Appellant's App li cant's application, 
which was filed in 2000. 

Therefore, as Appellant App li cant will establish herein: 

1. Both of the Examiner's combination rejections rely upon a) the Keifer et al. 
reference, which was not available prior to Appellant's Applicant's filing date, and b) an 
alleged "admission" which does not exist, such that neither is properly part of the final 
rejection. Since the Examiner has not made any other rejection, he has acknowledged 
that Appellant's App li cant's claims cannot be rejected without reliance on those two 
components. Therefore the two remaining components of the combinations (Chau et al. 
in the first rejection and Chau et al. plus Koo et al. in the second rejection) are by the 
Examiner's own action acknowledged to be insufficient to reject Appellant's App l icant's 
invention under the requirements of § 103(a); and 

2. Since the Examiner's combination of the two referenced patents (Chau et al. and 
Koo et al.) does not teach Appellant's Appl i cant's claimed membranes or their chemistry 
or refute Appellant's App l icant's data showing the clear superiority of the claimed 
membranes in a manner which would be considered by one skilled in the art to be 
relevant, the rejections also do not meet the requirements of § 103(a). 

a. Critical cited references are not prior art: 

There is no question but that patent or publication references which are cited to 
support a rejection under §§102 or 103(a) must have been publicly available prior to the 
filing date of an Appellant's App l icant's application; see In re Koller et a/ ., 613 F.2d 819, 
204 U.S.P.Q. 702 (C.C.P.A.: 1980) 4 . 

The present application was filed in November 2000. In his first rejection, two of 
the three references which the Examiner includes in his combination of alleged "prior 
art" - Appellant's App li cant's so-called "admission" and the Keifer et al. paper - did not 



4 The only exceptions are where a patent reference meets the requirements of 35 U.S. C. ' 102(e), which 
applies to Koo et al., or where a post-filing reference is cited to show pre-filing facts, which is not 
applicable in the present case. 
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exist until at least 2003[ 5 ]. They therefore cannot be incorporated into a combination 
rejection of Appellants Applicant's claims. 

Similarly, In his second rejection, those two references make up two of the four 
references of the cited combination, notwithstanding that here they cannot be 
incorporated into a combination rejection of Appellant's Appl i cant's claims. 

Thus, neither of the Examiner's grounds of rejection is proper under § 103(a), 

since both of the combinations of "prior art" relied upon include documents or alleged 
statements which did not exist prior to Appellant's App li cant's filing date. Therefore on 
this ground alone both of the Examiner's rejections must be reversed. 

It must be accepted that if the Examiner had believed that a rejection was 
possible without reliance on the two post-2000 references, he would have made such a 
rejection. He has not done so. It is significant that these rejections came only after 
Appellant Applicant had submitted extensive comparative data refuting the Examiner's 
prior rejections and clearly establishing the major differences between the chemistry 
and properties of Appellant's App li cant's membranes and method as compared to those 
of the previously cited Chau et al and Koo et al. The fact that the Examiner then found 
himself forced to incorporate the two post-2000 references into his rejections in reply to 
those data necessarily means that he considers those two post-2000 references to be 
critical to his rejection of all of Appellant's App li cant's claims. Thus it is not now possible 
for either of his rejections to be upheld, since the presence of those post-2000 
references expressly violates the requirements of § 103(a). 

Removal of those two references leaves only Chau et al. as the basis for the 
Examiner's first rejection, and the Examiner makes no contention that Chau et al. is in 
any manner sufficient in and of itself. Indeed, it will be noted that the Examiner in the 
subject final rejection dropped prior rejections based on other references and thus 
acknowledged that only with the inclusion of the "admission" and Keifer et al. could 
basis for a rejection be found. Thus the rejection of Claims 15-20 and 25 over Chau et 



5 Applicant has actually submitted two 132 Affidavits, one in 2003 and the other in 2004 (and an Informal 
Statement in the nature of a 132 Affidavit in 2004); see Part IX: Evidence Appendix below. The Examiner 
has not indicated specifically which document he is referring to. However, that is of no consequence in 
this case, since all have post-dated the filing of this application in 2000 and therefore none can be prior 
art. 
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al. in view of "applicant's admission" and Keifer et al. therefore must necessarily fall 
without the two secondary references. 

The second rejection fares no better. With the "admission" and Keifer et al. 
gone, supplementation of Chau et al. with Koo et al. does not overcome the fatal 
deficiencies of the isolated Chau et al. reference. The Examiner's acknowledgement 
that Chau et al. alone is insufficient, coupled with his citation of Koo et al. as being of 
only limited relevance, makes it clear that the rejections of Claims 21, 23 and 27 under 
§ 103(a) also cannot stand in the absence of the two post-2000 references. 

Reversal of both of the Examiner's grounds of rejection is therefore respectfully 
requested. 

b. The Chau et al. and Koo et al. disclosures do not make Appellant's 
Applicant's invention obvious under § 103(a) 

In addition to the lack of a supportable combination of references as discussed 
above, it is clear that the disclosures of Chau et al. and Koo et al. do not describe 
membrane technology which would be considered by one skilled in the art to in any way 
teach or suggest Appellant's App li cants claimed membranes within the requirements of 
§ 103(a). 

Considering first Chau, Chau is a broad but quite unspecific disclosure of acid 
treating of membranes. Chau has a long list encompassing numerous classes of acids 
and amines, including classes as large as the "inorganic acids" (col. 3, lines 45-48 and 
62-65; col. 6, lines 60-65). Of these "sulfonic acids" is only one of the many classes. 
Only two specific sulfonic acids are identified (p-toluene sulfonic acid and m-toluene 
sulfonic acid; col. 7, lines 9-1 0) 6 , and neither of these is a CrC 6 sulfonic acid. Further, 
it is clear that the sulfonic acid class is not favored by Chau. Only a single sulfonic acid 
(p-toluene sulfonic acid: "PTSA") appears in any of the Examples (Example 5, Table 4) 
and its properties are decidedly inferior to many other compounds tested, most notably 
the citric acids of Example 3, Table 2. It is clear, therefore, that no specific sulfonic acid 

6 The reference in that paragraph on line 8 to "sulfonic acid" is of no significance, since there is no 
recognized compound named "sulfonic acid." See, e.g., Grant, Hachk's Chemical Dictionary (4th ed.,), 
p. 646 (McGraw-Hill Co., 1969 and Lewis, Hawley's Condensed Chemical Dictionary (13th ed.), p. 1060 
(John Wiley & Sons, 1997). A rejection of a chemical invention cannot be based on a mention of a 
[non-existence] non-existent material. 
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meeting Appellant's claims is disclosed in the Chau patent. 

It is well settled that a generic disclosure of a chemical class is not necessarily a 
disclosure of the individual members of the class. The disclosure must be assessed to 
determine whether one skilled in the art would be taught the particulars of the claimed 
invention, involving only a portion of that class, from the generic disclosure. In the 
present case, the teaching of Chau is away from such understanding by the person 
skilled in the art. Not only are the sulfonic acids as a class taught as inferior to other 
acids by Chau and the exemplification by Chau of individual sulfonic acids do not 
include any examples within the scope of Appellant's App l icant's claims, but in addition 
the only example of the sulfonic acid tested by Chau (PTSA) is shown to have 
properties outside the required properties of sulfonic acids for Appellant's App li cant's 
invention. Specifically, in Chau's Table 4, PTSA is shown to have a flux some 10% less 
than the minimum required in Appellant's App li cant's claims. This is evidenced in the 
current record by the calculations presented to the Examiner in Appendix B of the 
Amendment submitted on May 7, 2004. Further, both p- and m-toluene sulfonic acid 
are solids at the contacting temperatures of Appellant's App li cant's invention and 
therefore are inoperative for Appellant's App li cant's claimed invention, since they cannot 
effective contact Appellant's Appl i cant's membranes to impart the claimed membrane 
properties. 

Appellant App l icant has presented data in the Specification and in responses 
filed January 14, 2003 and May 7, 2004, which clearly establish the critical limitation 
that the CrC 6 sulfonic acids are those operable in the claimed invention. Nothing in the 
Chau reference discloses any such criticality or even mentioned this subclass of 
sulfonic acids. Appellant Appl i cant has found nothing - nor has the Examiner indicated 
anything - in the Chau reference which would suggest to one skilled in the art that one 
must have these particular sulfonic acids to obtain the superior properties of Appellant's 
App li cant's membranes. 

The Examiner acknowledges that Chau alone has insufficient disclosure to reject 
Claims 15-20 and 25 under § 103(a), since he has found it necessary to add the so- 
called "admission" and the Kiefer paper to obtain even minimal support for his rejection. 
Since as noted above the "admission" and the Kiefer paper are not prior art. Therefore, 
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in considering the rejection of those claims, only the Chau reference alone can be used 
to support the rejection, since the Examiner has not identified any other prior art 
document to supplement Chau. Chau, however, teaches nothing about Appellant's 
invention as claimed, and what Chau does teach about sulfonic acids at all is quite 
App li cant's limited, negative and directed entirely away from Appellant's App li cant's 
invention. 

Therefore, since Chau cannot by itself support the rejection of Claims 15-20 and 
25 under § 103(a) that rejection must be reversed, and such reversal is respectfully 
requested. 

The Examiner has supplemented the rejection under § 103(a) of Claims 21, 23 
and 27 over Chau with Koo as a tertiary reference, using the "admission" and Keifer as 
secondary references. Since the latter two are not prior art, the rejection must be 
considered to be one of "Chau in view of Koo." This rejection, also, cannot stand. 

The Examiner's acknowledgement that Chau and Koo in combination are not 
sufficient to support the rejection has been discussed above, in connection with the 
impropriety of the "admission" and Keifer paper as prior art. 

The rejection is also without merit even if one considers arguendo that the 
combination of Chau and Koo might stand even without the secondary references. The 
Examiner contends that these taken together teach Appellant's App li cant's invention. 
Chau, however, is fatally deficient in not teaching anything about sulfonic acids as 
claimed in Appellant's App l icant's claims, as discussed above. Koo not only does not 
overcome that deficiency, but in fact Koo does not even teach about sulfonic acids for 
treating membranes at all. Therefore not only does Koo not supplement Chau, in fact 
teaches even further away from Appellant's App li cant's invention. 

Koo does disclose sulfonic acids, including two of the CrC 6 sulfonic acids, 
methanesulfonic acid and ethanesulfonic acid (col. 6, lines 2-3), as well as many other 
"strong" acids such as nitric and hydrochloric acids. However, in Koo's process, none of 
the acids, including the sulfonic acids, are used for the production or treatment of 
membranes. Rather Koo uses amines or amine salts (col. 2, line 65-col. 3, line 5). The 
salts are the reaction products of strong acids and amines (col. 3, lines 6-7). Clearly a 
disclosure of production of a membrane from an amine or an amine salt does not teach 
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one skilled in the art anything about treatment of an membrane with a specific subgroup 
of sulfonic acids to enhance the membrane properties. 

Since Koo does include low molecular weight sulfonic acids as among his "strong 
acids," Koo does disclose that those sulfonic acids can be reacted with amines to 
produce some of his amine salts. However, those skilled in the art would be aware from 
basic chemistry that a salt made from an acid is an entirely different compound with 
entirely different properties. The person skilled in the art would also be aware that such 
a salt reacts with other materials in ways that cannot be reliably predicted from the 
knowledge of the acid from which the salt was formed. Thus Koo's teaching of using 
amine salts made from sulfonic acids in the production of membranes can teach nothing 
to the person skilled in the art about how membranes as claimed in Appellant's 
App li cant'6 claims would react to contact with the sulfonic acids. Indeed the teaching of 
Koo is further deficient in this area, since according to his process by the time the 
membrane is formed all acids are gone from his system, having been fully reacted into 
amine salts. Thus while sulfonic acids may be present at the beginning of Koo's 
membrane production method, they are quickly all reacted into the amine salts and do 
not further participate in any aspect of Koo's invention. 

This disclosure makes Chau and Koo mutually incompatible and mutually 
contradictory. Chau seeks to treat membranes at the end of production with acids, 
including some high molecular weight sulfonic acids. Koo seeks to destroy all acids at 
the beginning of his process to produce amine salts. No one skilled in the art would 
consider combination of two disclosures, one of which teaches to destroy the very 
compounds that the other process requires for its operation. 

Appellant App l icant respectfully directs the attention of the Board to his 
Amendment filed on June 18, 2003, and particularly to Appellant's App li cant's 
Declaration appended thereto. In that Declaration Appellant App li cant's presents direct 
comparisons of his system to those of Chau and Koo. Those data clearly establish that 
Appellant's App li cant's invention is substantially superior to either of Chau or Koo. It will 
be evident that since the combination of Chau and Koo proposed by the Examiner 
represents the forced overlay of two mutually incompatible systems, one of which 
essentially acting to destroy the acids that the other requires, the data also establish 
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that Appellant's App li cant's invention must be even further differentiated from the 
Examinees Chau/Koo combination. 

Since Chau and Koo A) would be recognized by those skilled in the art as not 
being able to be combined as the Examiner proposes, B) even if so combined would be 
recognized by those skilled in the art as inoperable, and C) individually or in 
combination seen by those skilled in the art to result in a system far inferior to 
Appellants App li cant's claimed invention, it follows that the rejection of Claims 21, 23 
and 27 under § 103(a) is not supported by Chau in view of Koo and therefore the 
rejection must fall. Reversal of the Examiner's rejection of those claims is therefore 
respectfully requested. 

Since the so-called "admission" and the Keifer paper are not prior art, it is 
believed by Appellant Appl i cant that they do not require analysis in this brief. Therefore 
Appellant Appl i cant will here note only the following as to those items: 

1. The Examiner contends that Appellant App li cant "admits" that an membrane 
denoted the "Koch" membrane in the Keifer paper is equivalent to Chau's membrane. 
Appellant App l icant presented evidence about the Chau reference by name in the June 
18, 2003 response, and showed why his invention was far superior. Why the Examiner 
now thinks that merely mentioning the same membrane by another name is some sort 
of "admission" is not understood by Appellant, App li cant since the more recent 
submission by Appellant App li cant of the Keifer paper is merely a continuation of the 
arguments Appellant App li cant has been making in this case all along. Clearly neither 
the mention of the Koch membrane nor Appellant's App l icant's data on the Chau 
membrane can in any way help the Examiner to overcome the fatal deficiencies in the 
Chau reference. 

2. The Examiner also contends that Appellant App li cant "inadvertently" "admitted" 
that Chau's membranes' properties are superior. Appellant Appl i cant has countered 
that by providing calculations in Appendix B of the May 7, 2004 response to support his 
determination that the Chau membrane is inferior in its properties, contrary to the 
Examiner's contentions. The Examiner has not rebutted those calculations nor provided 
calculations of his own, such as by an Examiner's Affidavit under 37 C.F.R. 
§ 1.104(d)(c), to support his contention. 
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3. In any event, Appellant notes Appl i cant po i nts out that the Examiner's reliance on 
Appellant's Applicants Affidavit or on the Keifer mention of a Koch membrane is of no 
consequence, since the Affidavit was submitted during prosecution of this application 
and thus was not even in existence prior to the filing date of the application, and the 
Keifer paper was not published until 2002, so by definition neither one can be relied 
upon or cited as "prior art". 

VWv Oral Hearing: 

An oral hearing is not being requested. 

tu- 
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IXv Conclusion And Request 

In view of the facts and arguments set forth above, Appellant App li cant submits 
that it has been shown conclusively that the Examiner's rejections are supported neither 
by fact nor by law, and that the rejections therefore are without merit and cannot stand. 
Appellant App li cant therefore respectfully requests that this Honorable Board of Appeal 
REVERSE the Examiner's ruling in total, rule that the rejections do not meet the 
requirements of 35 U.S.C. § 103(a) as to any of the rejected claims, and remand the 
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application to the Examiner for allowance of all Claims 15-21, 23, 25 and 27-28, all 
claims currently in the application and on appeal herein. 



Respectfully submitted, 

James W. McClain, Reg. No. 24,536 
Attorney for Appellant App l icant 

IP Practice Group 
Gordon & Rees LLP 
101 W. Broadway, Suite 1600 
San Diego, CA 92101 



Date Filed : March 8, 2005 

Date Substituted: April ^7,2005 



Attorney's Phone: (619) 230-7459 [7454] 
Facsimile: (619)696-7124 

Attorney's Docket No.: BHYNA-1 028433 
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VIII: Appendix A: Claims on Appeal: 
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(Prior to entry of concurrently submitted Amendment; effect of such entry will be to 
reduce claims on appeal to Claims 15-21 , 23, 25, and 27-28 inclusive) 

15. A composite membrane useful for reverse osmosis or nanofiltration comprising: 
a supportive porous under-structure; and 

a top layer consisting of a crosslinked polyamide thin film which is adhered to the 
upper surface of the porous support structure, said top layer having been contacted with 
a solution of a C r C fi alkvl, alkenyl, haloalkvl, haloalkenvL or hydroxy sulfonic or 
disulfonic acid compound, 

whereby said membrane has a water flux of at least about 15 gfd and a 
rejection of at least 20 percent when tested an a 0.05 percent agueous sodium chloride 
at 75 psi and 25°C. 

16. A composite membrane as in Claim 15 wherein said crosslinked polyamide 
comprises the reaction product of an aromatic diamine or triamine and an aromatic 
triacvl halide. 

17. A composite membrane as in Claim 16 wherein said crosslinked polyamide 
comprises the reaction product of an aromatic diamine or triamine, an aromatic triacvl 
halide and an aromatic diacvl halide. 

18. A composite membrane as in Claim 15 wherein the porous support is a 
polvarvlethersulfone. 

19. A composite membrane as in Claim 15 wherein said first membrane comprises a 
thin film, flat sheet, hollow fiber or tubular membrane. 

20. A composite membrane as in Claim 15 wherein the membrane is a component of 
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a spiral-wound membrane filter or a plate and frame filter. 
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21 . A composite membrane as in Claim 1 5 wherein said organic sulfonic or disulfonic 
acid compound comprises a sulfoacetic, sulfosuccinic. methanesulfonic, 
ethanedisulfonic. or hvdroxvbutane sulfonic compound or mixtures thereof. 

23. A composite membrane as in Claim 15 wherein said organic sulfonic acid 
compound comprises methanesulfonic acid, trifluoromethanesulfonic acid or a mixture 
thereof. 



25. A composite membrane as in Claim 15 wherein said solution of an organic 
sulfonic acid compound comprises said organic sulfonic acid compound dispersed or 
dissolved in water, alcohol, glycol, alkoxv alcohol or a carboxvlic acid or a mixture 
thereof. 

27. A composite membrane as in Claim 15 wherein said organic sulfonic acid 
compound comprises ethanesulfonic acid. 

28. A composite membrane as in Claim 15 wherein said organic sulfonic acid 
compound comprises trifluoromethanesulfonic acid. 

29. A composite membrane useful for reverse osmosis or nanofiltration comprising: 
a supportive porous under-structure; and 

a too layer consisting of a crosslinked polvamide thin film which is adhered to the 
upper surface of the porous support structure, said top layer having been contacted with 
a solution of a C i -Cr alkvl. alkenvl. haloalkvl. haloalkenvl. or hydroxy sulfonic or 
disulfonic acid compound, 

whereby said membrane has a water flux of at least about 15 qfd and a 
rejection of at least 20 percent when tested an a 0.05 percent aqueous sodium chloride 
at 75 psi and 25°C. 
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30. A composite membrane as in Claim 29 wherein said crosslinked polvamide 
comprises the reaction product of an aromatic diamine or triamine and an aromatic 
triacvl halide. 

31. A composite membrane as in Claim 30 wherein said crosslinked polvamide 
comprises the reaction product of an aromatic diamine or triamine, an aromatic triacvl 
halide and an aromatic diacvl halide. 

32. A composite membrane as in Claim 29 wherein the porous support is a 
polvarvlethersulfone. 

33. A composite membrane as in Claim 29 wherein said first membrane comprises a 
thin film, flat sheet, hollow fiber or tubular membrane. 

34. A composite membrane as in Claim 29 wherein the membrane is a component of 
a spiral-wound membrane filter or a plate and frame filter. 

35. A composite membrane as in Claim 29 wherein said organic sulfonic or disulfonic 
acid compound comprises a sulfoacetic, sulfosuccinic, methanesulfonic, 
ethanedisulfonic, or hvdroxvbutane sulfonic compound or mixtures thereof. 

36. A composite membrane as in Claim 29 wherein said organic sulfonic acid 
compound comprises methanesulfonic acid, trifluoromethanesulfonic acid or a mixture 
thereof. 

37. A composite membrane as in Claim 29 wherein said solution of an organic 
sulfonic acid compound comprises said organic sulfonic acid compound dispersed or 
dissolved in water, alcohol, glycol, alkoxv alcohol or a carboxvlic acid or a mixture 
thereof. 

38. A composite membrane as in Claim 29 wherein said organic sulfonic acid 
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compound comprises ethanesulfonic acid. 



39. A composite membrane as in Claim 29 wherein said organic sulfonic acid 



compound comprises trifluoromethanesulfonic acid. 
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IX: Appendix B: Evidence: 

Attached hereto are copies of the following evidence documents which have 

been entered into the file of this application during the prosecution thereof by Appellant 
or the Examiner and which are mentioned in Appellant's arguments above: 

A. Evidence submitted by Appellant: 

Exhibit 1: Kiefer et al., "Optimizing the Performance of Low Fouling 
Membranes for the World's Largest Nanofiltration Plant," a technical paper 
presented at the American Water Works Association meeting in Boca Raton, 
Florida, held March 2-5, 2003: entered into record by Appellant as Appendix D to 
Appellant's Amendment filed May 7, 2004. 

Exhibit 2: Declaration of John. Tomaschke Under 37 C.F.R. § 1.132 dated 
June 18, 2003 and submitted by Appellant as part of his Response to a final 
rejection filed on June 18, 2003. 

Exhibit 3: "Information Communication" of Appellant entered into record by 
Appellant as Appendix B to Appellant's Amendment filed May 7, 2004. 
Exhibit 4: Declaration/Affidavit of John E. Tomaschke Under 37 C.F.R. 
§ 1.132 dated May 6, 2004 and submitted by Appellant as part of his Response 
to a final rejection filed on May 7, 2004. 

B. Prior Art cited by the Examiner: 

Exhibit 5: U.S. Patent No. 6,063,278 to Koo et al.: issued May 16, 2000: cited 
by the Examiner in the Office Action of June 19, 2002. 

Exhibit 6: U.S. Patent No. 4,983,291 to Chau et al.: issued Jan. 8, 1991 : cited 
by the Examiner in the Office Action of October 23, 2002. 

C. Authorities cited in Appellant's legal analysis: 

Exhibit 7: Decision in In re Koller et al., 613 F.2d 819, 204 U.S.P.Q. 702 
(C.C.P.A.: 1980). 

Exhibit 8: Grant, Hachk's Chemical Dictionary (4th ed.,), p. 646 (McGraw- 
Hill Co., 1969) 
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Exhibit 9: Lewis, Hawley's Condensed Chemical Dictionary (13th ed.), p. 
1060 (John Wilev & Sons. 1997) 
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X: Appendix C: Related Proceedings: 

There are no other proceedings related to this application or appeal. 
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